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AMENDMENTS TO THE CLAIMS 

I . (Girrentry amended) A ferroelectric integrated circuit memory comprising: 

a three-dirrensional ("3-D") capacitor laminate, said capacitor laminate comprising a bottom 
electrode, a ferroelectric film, and a top electrode; 

wherein said 3-D capacitor laminate comprises a 3-D shape having substantial directional 
components in three mutually orthogonal planes, aad said ferroelectric film has a thickness not 
exceeding 80 n m. and said capacitor laminate has a thickness nor exceeding 200 nm. 

Claim 2 (Canceled) 

3. (Original) A ferroelectric integrated circuit memory as in claim 1 ^wherein said 
ferroelectric film has a thickness not exceeding 60 nm, 

4. (Original) A ferroelectric integrated circuit memory as in claim 1 wherein said 
ferroelectric film comprises ferroelectric kjered superiattice material 

5. (Original) A ferroelectric integrated circuit memory as in claim 4 wherein said 
ferroelectric film comprises strontium bismuth tantalate. 

Claims 6 and 7 (Canceled) 

8. (Original) A ferroelectric integrated circuit memory as in claim 1 wherein said 
laminate defines a capacitance area and a capacitor-footprint area, and said capacitance area exceeds 
said capacitor-footprint area. 

9. (Original) A ferroelectric integrated circuit memory as in claim 8 wherein said 
capacitance area is at least two times greater than said capacitor- footprint area* 

10. (Original) A ferroelectric integrated circuit memory as in claim 8 wherein said 
capacitance area is at least three times greater than said capacitor-footprint area. 

I I. (Original) A ferroelectric integrated circuit memory as in claim S wherein said 

capacitance area is at least four times greater than said capacitor- fo otprint area. 
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12. (Original) A ferroelectric integrated circuit memory as in claim 8 wherein said 
caparitor-foorprint area does not exceed 0.5 run 2 . 

13. (Original) A ferroelectric integrated circuit memory as in claim 8 wherein said 
capacitor-footprint area does not exceed 0.2 run 2 . 

14. (Original) A ferroelectric integrated circuit memory as in claim 1> comprising a 
plurality of capacitor laminates. 

15. (Original) A ferroelectric integrated circuit memory as in claim 1 wherein said 
bottom electrode, said ferroelectric film, and said top electrode conform substantially to said 3-D 
shape. 

16. (Original) A ferroelectric integrated circuit memory as in claim 1, further 
comprising a nonconducuve hydrogen barrier layer disposed above said capacitor laminate, said 
nonconductive hydrogen barrier layer comprising strontium tantalate. 

17. (Original) A ferroelectric integrated circuit memory as in claim 1, further 
including a trench formed in a portion of said integrated circuit, and wherein said 3-D capacitor 
laminate is formed in said trench. 

18. (Original) A ferroelectric integrated circuit memory as in claim 17, further 
comprising: 

an insulator layer having an insulator top surface, and 

wherein said trench is located substantially in said insulator layer, said trench having a trench 
bottom, a trench sidewall, and a trench opening substantially coplanar with said insulator top 
surface; 

said bottom electrode substantially conforms to said trench bottom and said trench side wall; 

said ferroelectric film is disposed above said bottom electrode layer and substantially 
conforms to said bottom electrode; and 

said top electrode is disposed above said ferroelectric film and substantially conforms to said 
ferroelectric film. 
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19. (Original) A ferroelectric integrated circuit memory as in claim 17 wherein said 
f errodectric film has a thickness not exceeding 60 run. 

20. (Original) A ferroelectric integrated circuit memory as in claim 17 wherein said 
ferroelectric film comprises ferroelectric layered superiactice material 

21. (Original) A ferroelectric integrated circuit memory as in claim 17 wherein said 
bottom electrode, said ferroelectric film, and said top electrode define a capacitance area and a 
capadtor-footprint area, and said capacitance area is at least two times greater than said capacitor- 
footprint area, 

22. (Original) A ferroelectric integrated circuit memory as in claim 21 wherein said 
capacitance area is at least three rimes greater than said cantor-footprint area. 

23. (Original) A ferroelectric integrated circuit memory as in claim 22 wherein said 
capacitance area is at least four times greater than said capacitor- footprint area. 

24. (Original) A ferroelectric integrated circuit memory as in claim 21 wherein said 
capacitor-footprint area does not exceed 05 am 2 . 

25. (Original) A ferroelectric integrated circuit memory as in claim 24 wherein said 
capacitor-footprint area does not exceed 02 run 2 , 

26. (Original) A ferroelectric integrated circuit memory as in claim 18 wherein; 
said 3-D capacitor laminate has a laminate thickness and a top laminate surface; and 
wherein said insulator top surface and said trench bottom define a trench depth; and 
wherein said laminate thickness is less than said trench depth. 

27. (Original) A ferroelectric integrated circuit memory as in claim 26 wherein said 
laminate thickness does not exceed 300 nm. 
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28. (Original) A ferroelectric inregraied circuit memory as in claim 26 wherein said 
laminate thickness does not exceed 200 nm, 

29. (Original) A ferroelectric integrated circuit memory as in claim 26 wherein said 
trench opening has a trench opening area and said top laminate surface has a laminate area, said 
laminate area being greater than said trench opening area. 

30. (Original) A ferroelectric integrated circuit memory as in claim 29 wherein 
laminate area is more than two times greater than said trench opening area. 

31. (Original) A ferroelectric integrated circuit memory as in claim 29 wherein said 
trench opening area does not exceed 0.5 nm 2 . 

32. (Original) A ferroelectric integrated circuit memory as in claim 29 wherein said 
trench opening area does not exceed 0,2 nm 2 . 

33. (Original) A ferroelectric integrated circuit memory as in claim 17, comprising a 
plurality of trenches and a plurality of corresponding capacitor laminates. 

34. (Original) A ferroelectric integrated circuit memory as in claim 33 wherein a 
distance between two adjacent trenches does not exceed 250 nm 

35. (Original) A ferroelectric integrated circuit memory as in claim 17, further 
comprising a nonconduoive hydrogen barrier layer disposed above said capacitor laminate, said 
nonconductrve hydrogen barrier layer comprising strontium tantakte. 

36. (Original) A ferroelectric integrated circuit memory as in claim 1, further 
including a pillar formed in a portion of said integrated circuit, and wherein said 3-D capacitor 
laminate is formed on said pillar. 

37. (Original) A ferroelectric integrated circuit memory as in claim 36 wherein: 
said pillar is formed of insulating material* said pillar having a pillar top surface and a pillar 

sidewall; 
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said bottom electrode coven a portion of said pillar, said bottom electrode substantially 
conforming to said pillar top surface and to a portion of said pillar sidewall; 

said ferroelectric film is disposed above said bottom electrode layer, said ferroelectric film 
substantially conforming xo said bottom electrode; and 

said top electrode is disposed above said ferroelectric film, said top electrode substantially 
coriorming to said f erroelectric film. 

38. (Currently amended) A ferroelectric integrated circuit memory as in claim 37 
wherein said ferroelectric film has a thickness [[is]] not exceeding 60 run. 

39. (Original) A ferroelectric integrated circuit memory as in claim 38 wherein said 
ferroelectric film comprises ferroelectric layered superiarrice material 

40. (Original) A ferroelectric integrated circuit memory as in claim 38 wherein said 
bottom electrode, said ferroelectric film, and said top electrode define a capacitance area and a 
capacitor-footprint area, and said capacitance area exceeds said capadtor- footprint area. 

4L (Original) A ferroelectric integrated circuit memory as in claim 40 wherein said 
capacitance area is at least two nmes greater than said capacitor- footprint area. 

42. (Original) A ferroelectric integrated circuit memory as in claim 40 wherein said 
capacitance area is at least three rimes greater than said capacitor- footprint area. 

43. (Original) A ferroelectric integrated circuit memory as in claim 40 wherein said 
capacitance area is at least four rimes greater than said capacitor- footprint area, 

44. (Original) A ferroelectric integrated circuit memory as in claim 40 wherein said 
rapacrtor^foorprint area does not exceed 05 W. 

45. . (Original) A ferroelectric integrated circuit memory as in claim 40 wherein said 
capacitor- footprint area does not exceed 0,2 nm 2 . 
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46. (Original) A ferroelectric integrated circuit memory as in claim 36 wherein; 
said 3-D capacitor laminate has a laminate thickness and a top laminat e surface; and 
wherein said pillar sidewall defines a pillar height; and 
wherein said laminate thickness is less than said pillar height. 

Claims 47 and 48 (Canceled) 

49. . (Original) A ferroelectric integrated circuit memory as in claim 46 wherein said 
pillar top surface has a pillar top area and said top laminate surface has a laminate area, said larmnafe 
area being greater than said pillar top area. 

50. (Original) A ferroelectric integrated circuit memory as in rfci™ 49 wherein 
laminate area is more than two times greater than said pillar top area. 

51. (Original) A ferroelectric integrated circuit memory as in claim 49 wherein said 
pillar top area does not exceed 0.5 nm 2 . 

52. (Original) A ferroelectric integrated circuit memory as in claim 49 wherein said 
pillar top area does not exceed 0.2 nm 2 . 

53. (Original) A ferroelectric integrated circuit memory as in claim 36, comprising a 
plurality of pillars and a plurality of corresponding capacitor laminates. 

54. (Original) A ferroelectric integrated circuit memory as in claim 53 wherein a 
distance between two adjacent pillars does not exceed 250 nnx 

55. (Original) A ferroelectric integrated circuit memory as in H?im 36, further 
comprising a nonconductive hydrogen barrier layer disposed above said capacitor l amin ate, said 
aonconductive hydrogen barrier layer comprising strontium tancalate. 

Claims 56-71 (Canceled) 
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72. (Oirrendy amended) A ferroelectric integrated circuit memory comprising: 
an interlayer dielectric overhang said trami^nr; 

a three-dimensional (*3-D*) capacitor laminate, said capacitor laminate comprising a bottom 
electrode, a ferroelectric film, and a top electrode; 

wherein said 3-D capacitor laminate comprises a 3-D shape having substantial directional 
components in three mutually orthogonal planes; and 

wherein said capacitor laminate is formed on a conducting plug passing through said 
interlayer dielectric and having a height that is g reater than rh e height of said transistor has a 
thickne s s not exceeding 250 nm 

73. (Original) A fenoelectric integrated circuit memory as in claim 72 wherein said 
capacitor laminate has a thickness not exceeding 200 nm 

74. (Original) A ferroelectric integrated circuit memory as in claim 72 wherein said 
laminate defines a capacitance area and a capacicor-footprint area, and said capacitance area exceeds 
said capacitor-footprint area, 

75. (Original) A ferroelectric integrated circuit memory as in claim 74 wherein said 
capacitance area is at least two times greater than said capacitor-footprint area, 

76. (Original) A ferroelectric integrated circuit memory as in claim 74 wherein said 
capacitance area is at least three times greater than said caparitor-f ootprint area. 

77. (Original) A ferroelectric integrated circuit memory as in claim 74 wherein said 
capacitance area is at least four times greater than said capacitor-footprint area. 

78. (Original) A ferroelectric integrated circuit memory as in claim 74 wherein said 
capadror-footprint area does not exceed 0.5 nm\ 

79. (Original) A ferroelectric integrated circuit memory as in claim 74 wherein said 
capacitor-footprint area does not exceed 02 nm 2 . 
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80. (Original) A ferroelectric integrated circuit memory as in claim 72 wherein said 
ferroelectric film has a thickness not exceeding 80 run, 

81. (Original) A ferroelectric integrated circuit memory as in claim 72 wherein said 
ferroelectric film has a thickness not exceeding 60 run. 

82. (Previously presented) A ferroelectric integrated circuit memory comprising; 

a tiree-dimensional ("3-D") capacitor laminate, said capacitor laminate comprising a bottom 
electrode, a ferroelectric film, and a top electrode; 

wherein said 3-D capacitor laminate comprises a 3-D shape having substantial directional 
components in three mutually orchogonal planes; 

wherein said ferroelectric integrated circuit memory further comprises a nonconducrive 
hjdrogen barrier layer disposed above said capacitor laminate, said nonconducrive hydrogen barrier 
layer comprising strontium tantafete. 



Page9of 11 

PAGE 11/40 * RCVD AT 12/30/2005 2:29:05 PM [Eastern Standard rime] * SVR:USPTO-EFXRF-6/29 * DNIS:2738300 * CSID: * DURATION (mn«s):10-22 



